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606

CieHx| 2t 2 & 85| X :Vol, 38, No. 5, 2000

AEe] AR gEYe FZE HdF3l] IPS
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Dicor®] & A ¥ HAAFEE AT3to] FFA
A49E F2A, QA So] HART T I
€ Ztd 1 3 2™ Schneider® 2t Malament” &
WategdA e g =AAce] daddee] ua
HAA GGl tiste] Ae wl et

AREARL $48 A4 ® 7 ol 7]
TEA AR Hde FEE FEREE Ao}
ot AETARY FEe FE EAY FF L &
AT AR H, Xot WP Kot} =A| e
Ao JgkE. Bt Neiva®v AFE=AR
o] T/l HE A =S A7 2™ Yoshinari
72 In-Ceram =X &2 ATl Fst] B
& u} it} olej @t AREA ol it A7t G
8] g1 glovt 2 /L€ IPS Empress 2 =
A ATz} e A A7 0§
AT weEbA B APeME gABEAv A ¢
TYgA A7 AE o]83to] IPS Empress 2 =A1#
o AAAFre FAPEE 233l In-Ceram
TAF v n 7o 24 IPS Empress 2 A H
of gl el AE 7l S Hrlsted 2 B30
=g

I ATxE Uy
1. ATRIE

In-Ceram® IPS Empress 2 =43-S 22 1274
A A Zsle] F4 FEEJol| A, dual-cured Bistite
resin cement®(Tokuyama soda Co, LTD., Tokyo,
Japan) 22 HAF F HF Ao HAAFEE
¢ #1338} v 7 (Stereomicroscope SZ-ST®, Olympus,
Japan)2 5335 o, THedstd A A 9 AGS-
1000 D®*(Shimadzu, Japan)< AR&sled wbd7zt
=8 34, vlu EAMag

2. AT

1) 2% F58 Az

718 23 AZE S8 43 "R (de FHS A
1473], Columbia Co. U.S.A)E ©]-&3ld mgd
< guiding groove® B4 g & AMHE wl 2.0mm
o] FAZ} HEE A3, A AL 1257

607

HA stF o MEL 1.0mm &9 rounded shoul-
derZ FAJ et Wiot-Ha A 9] 1mm ol $1x]
AlAY. A E Bl XoFE duralayZ S48 F 2
F-2UE YFOE F3k:, Ariel 4YS B

& F28g A thFig. 1).

2) ARz B A2t

AT AR 5 B2 5 e 345 Ad
7] A3t BE 9% 2 7134 B3 & 2k
. &, ¥71e88 AdEE Q44 (Exaflex® GC Co,
Japan) & AH&st 4 FREY S IS 2
A2 % type ¥ AH2E FU8t F 24709) 2
23 & AR AR A2l IPS
Empress 29} In-Ceram 43S 742} 1208 £ 4
N AR=AHE AR3AHFig. 2, 3).

* IPS Empress 2 =A1#2] A2} (IPS Empress
2 staining #Z8)

AT AE A8t g4 FEY to|2RE 1
FA3A S} WS EZEA (MG, Crystal rock®,
Maruishi gypsum Co., LTD, Japan)& ©] &3} A
2R E AFHA Ao 2 doM g2 (Green
inlay casting wax, hard-type, Kerr, U.S.A)E ©]
&3l AAA] HES 49T F 7Y FAY
Alfo] A2t & JIEE AelZ puttyE o] &3}
matrixE AZATh G- FEn A (x40,
Olympus, Japan)stell A g1 wj &8 7] Fe F

Fig. 1. Metal master die.



A& dHstd a gAY Empress 2 system<
A EF WEANE o] &3t ET o 48 =
2030 upe} 33-& 4338k Press furnace(IPS-
Empress EP 500 press furnace, Ivoclar,
Leichtenstein) el Al IPS Empress 2 A3 913
Z2a8& Aesla] ingot} 71gEA o] Bt nj &
AE 2824 AW AR AollA ALt AF
F 80um®) glass beadE ©]&-3t] vl B E A A
o} o] W AR &o] 7] FEF FIIL
o, 1027 259 AFHE Agstdct. 1 &
Diamond disc® FY4E& A2 fit checkerg ] 4
stod UHe] AR s Elsta ¢HstaeH, HF
A AT YFE A& tolofEE 7| 7E o] &
3l 238 (Fig. 3-1).

1.5mm 1.5mm

1.0mm 1.0mm

* In-Ceram =A< A%

In-Ceram @50t Fotd] A2 8t 172
HAE o) &3l FEFREY AZE AST X A
2 A AARZE In-Ceram =AFS A8 At}
ol & A|FstA. Azt AAUNR Gt £
TE EFLA slipe AlFeta, B-& A48 slip?
stabilizerg A1 tiolol| A1&3] mEaA . 4AE
slip 3 < Vita Inceramat(Vita Zahnfbrik H.
Rauter GmbH & Co. KG, Germany) T4 204

agsta, a4e] d ¥ o] 2dolXE AAR

BFETFEYAA ST AFJEE HARIA
Y3} tholopE = 7| FE AMSSl] wEE £
0.8mm, F9-& 0.5mme] FA7} =8 2489
o $€ 33 o 2P BUT FFFE A

1.5mm 1.5mm

Qi‘;-.
§

1.0mm 1.0mm

IPS Empress 2 crown

In-Ceram crown

Fig. 2. Dimensions of crown form

e Lo '
Fig. 3-1. Samples for this study (IPS Empress 2
specimens).

Fig. 3-2. arnples for this sud (In—eram). ‘



E33te FAFELY A& APs.

S E-127t 449 F Vitadur Alpha EA1E AHE
3] 23 =AF FH2 A8 =ARNN &4
3t =R A ch(Fig. 3-2).

3) HaAgE &%

=ARE HAs) do 34 FRE] HA T
& met 9% o niE FAHE €5, 24S,

AZ, QAZ 479 71EH A AR BN
(Stereomicroscope SZ-ST®, Olympus, Japan)<
L3t 7082 Esld AREY & AAAEEE
St 3-E F Aol 5Y¥oz AAE
T ZAgko] X WA ASA AU

> od

4) A HA

In-Ceram AHF=A) 7] WAL sandblaster(F71
ot 50kg, 50¢ Al203)& 1533+ BAMAIZ)a, IPS
Empress 2 =41 &2 YA [PS Empress 54 4&
o] g-dto] 187F AR & 7 2-&-3t A A 7] o)A
581 AASAY. 1 ¥ EARE FEEITG
Bistite 1® #2 AHES AL83le] HAgct 5
3 ko] HHAAE basest catalystE A Z3JAM] A

Az st =8 WHd g EX3 F &
AR 3 By AP 383 448 A%
£ 71t} dRAIMES] A5E S8 16k B¢
ZF5HE AWsi HFol ¢5dE =AHL 37T
SR 247t sk

5) =A% AH F A 34

& FEIY HF A A 5L 74
Q1 478 7)E- A YA AR (Stereomicro-
scope SZ-ST®, Olympus, Japan)& AH&-3to] ©1
AYREE A A H(Fig. 5-1, 2).

6) A7} = 2%

thsd e A 714l AGS-1000 D¥(Shimadzu,
Japan) & AHE3td AN EE ST 255
239 ol FE 3 AN BYPI=E
s gr)A e ug il FAstu akFol
7HIA & FEoe 4mme] ZtE 2HQE A 2"
< AHgElg) ko] iR ARl =] V]
T AEuFe PEAAE YA %
o] /A =S STt TEAIE7Y AE&EEE &
F 1mm®] cross-head speed @ =4 #o| 324 o

In-Ceram

/
Duplication of the dies

!
Working dies with special plaster

Application of the powder slip

Sintering(10 hr.)
J
Trimming
!
Glass infiltrarion(4hr.)
|

Veneering with alumonous porceain

Manufacture of the master model

Application of die spacer

IPS Empress 2(staining technique)

N
Wax-up for framework

l

Spruing and investment

Burn-out
(250°C 30 min, 850°C 1 hr.)
|
Ceramic ingot firing
{920°C 20min, 5bars)
|
Devesting

!

Trimming of final crowns

Fig. 4. Flow chart of the two fabrication technique.
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Fig. 5-1. Stereo-microscopic view of marginal gap (IPS
Empress 2).

Fig. 6. Loading condition.

72 &g 7 tH(Fig. 6, 7).

7) AR

D=8 SPSS® Version 8.0 BHEH Z2aH¢S
o] 85t t-test® A5t ARAAE BHIAL
o, 95% froFEo R AU

I A7
1. TRl ol e HANg: 23t
Al E 3 A [PS Empress 25 48.21+27.18¢m,

In-Ceram& 65.88+8.89¢m, AIME Hi ¥
Empress 2 59.78426.84¢m, In-Ceram=2 79.65

610

fhical 2

Fig. 5-2. Stereo-microscopic view of marginal gap (In-
Ceram).

Fig. 7. Fractured specimen.

+8.32tm®) ¥4 gape]l 2] Empress 2 =4 %]
58 HARFEE Jehich 2 =A# AW
E A& AF 7hl Fo)3b7t A% (140.05), 3
A =AR FFo) e WA{F=E KA}
AR THTable 1).

Table 1. Mean of gap diameters between before
and after cementation{#m)

In-Ceram IPS Empress 2
Before
Cementation 65.88+8.89 48.211+27.18
After '
Cementation 79.65+t8.32° 59.78+26.84




Table 2. Mean of gap diameters of In-Ceram specimens according to measuring points(unit : #m)

In-Ceram Labial Mesial Lingual Distal
Before Cementation  55.97+32.25 70.301+29.39 61.40+40.54 75.84+40.04
After Cementation 69.60+39.42 82.26+34.47 77.36143.60

89.39+43.75

Table 3. Mean of gap diameters of IPS Empress 2 specimens according to measuring points{unit : #m)

PS Empress 2 Labial Mesial Lingual Distal
Before Cementation = 88.32+36.91 36.564+11.86 39.83+27.56 28.16+22.75
After Cementation 99.01+29.36 48.12+14.34 53.34+£32.13 38.63+£27.09

Tabie 4. Mean of fracture strength{N)

Specimen number  In-Ceram  IPS Empress 2

1 1483.7 1647.7
2 1523.9 1975.0
3 1901.2 1696.6
4 1612.1 2066.6
5 1764.0 2062.1
6 1736.5 1628.0
7 1162.2 17444
8 1952.1 1724.6
9 1940.4 1848.0
10 1871.8 1805.8
11 1945.3 1763.2
12 1930.6 1937.5
Mean + SD 1735.6+153 1823.9+145

2. TRt EYAR|of e HeANEE ZAnt

239 Aol w2 AAFF =+ Table 2, 39 Vet
Ao ttest 22 2 SEFHol e FA A F
9 MAAYEE FAZCE FoT Aol7t ATk
(p<0.05).

3. TAjute| S0l mE TEZL

IPS Empress 2 =A% HHEZ=E BT
1823.9N, In-Ceram =A#L HF 1735.6N22 1}
et (Table 4). 4 #7t8] @7t =e] Aol t-
testE o] &3l M3 A3} F kol F2 3 2lo]
= UA

611

4. Trje| nEY

IPS Empress 29} In-Ceram®] 3} Fd-& 3o &
VA skom AL iR dt5o] 7heid A
Su T FESAAHE FIH sz 434
Q sl Vel A AL WA $97
A dolron] BAME F4HLE ZAF FEHo|
T4 23oA BHAT

V. 52 2 20

0

HZ N2 =4 € =T AZIed iz =
Aol B4 A Aulde] g 3o,
ol A& SIS Al &39) & Fis
o] ZABS] o] &l B2 Frletn It

196539 430 ol A Ldld P =
QA ZA| o] AJlEo] AR An|rEAEEN ¥
o] o] &Elovt AT Bgetn vt FE
3] EA Yol ALYt AlgtA ol 19844 0l
9] FYAld] 2l&) e Dicor EAHLS FEH S
2ty F2AHE AR =ARE Adsed o
ZAHL P FArt folstn AAHFA0] ¢
g ut AT} SRR Relo) Avjadel Bost
fo]8kx] e T g zta gohre 1988 i3}
2 ER BE M ZAE AR Fx 2 25t
£ Hi-Ceram¥™ Optec HSP7} 2705192, 1989
d In-Ceram®] 2715 =8, In-Ceram2 slipcast-
ing W< o] &8t EFul} ZolE AR sl W
Ho g 7wyt geste AXF ngAd REE A
A% 7Hs3A HA e,

19901 39) Ivoclar B|AM) <& /L G7iet =4



9] IPS Empress systeme 2338 =& 7ME &
7hbete] FEES AR, o7l AHEEHE
ceramic ingot+= "g] 2 g}E o A2 BHPNA
FrA oz dojyd T FFo] nAsta, AAH
512 o] Wztste BQtd WSl vl4:gl of E4)
o oA 27| el thE AlxEle] vl W
HAFE7} +rd AoZ FeAYTE Y o] AR
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materials)9l| Al 200MPa (glazing® staining mate-
rials) A £l Be ZIUEE sl AXR AL}
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Agdg Adge 2y g4 A3 37 St
£ 74 &t st

Mito 5202} Qo 98tR, $F] AREAR A
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34th. Empress 2 $84HA 7ATRE A8
o ARF2E o] F& FF AL fluoroapatite
AR EE FAHY 7129 Empressste thE A3
£ 71 ol B Hel2 FFEHA 800" ColA
A% 3 v Mg apatite 2B AESE FAHH AA
5ol o)%- wom W B3 3 B4 5o #
A QAL AU glo}, 23}H 22 IPS Empress
2 EAFE AAA]oke} AL AN & A3t

AR,

In-Ceram+ slip casting 2.2 Zol5 A|2}s}
T a2 A e gReu-2d 2 BRTEE
7} In-Ceram 3H-7FZE°] A|ZHE T} [n-Ceram
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sote] AFFEE ThE A7 =A o w]a) 3~4u)
AX An HAAYPEE FETART A9 Ael7}
it BnEn 9lon, Sorensen”®& 24pm
(SD=25.5#m ), Rinke®+ 32.5¢#m (1~153¢m )|

23 B st

E
rR j}m

AR otel e
2AFe oA

>,
=)
)

o rir

ofk
o=

g, 715349 eak, AWES mutsA e dx%
Sol o3 @A oz WA eayt dAsHA drt
Rosenstiel 22 A|ME HJe& 93 22848 A
2 dh gl A WA el oigh 1 vhe]
AL ZE Pera 570 In-Ceram® - deep cham-
fer¢} 50% shoulder7} -#-<r3lchaL &F 1, Schneider
59 W mgAdA shoulders FH3IH L,
Malament 57 8 ZAA 9 2% 1.2~1.5mm
Z-& 7t= deep chamfer® rounded shoulder®
FAs At Adge ot A= sl A B
£ IPS Empress EA1#9 A =7 rounded
shoulderel A 484No 2 7} =4 JebdS v sl
ﬁ‘:}l .2.18,30) .

£ Ao e Ao g A2E IPS Empress 2
o} B34 In-Ceram T4 & AlH S Bistite 1® &
ARl E (Tokuyama, Japan) 2 &4 tho] Aol &
AL AAAFE g2 STt o] A A
A EE dual cure typel & F7} fillerE 77%4+
fata e JAA ZErt $45ka vl oF

HAH G T ¥ A
+ A IPS Empress 22 48.21+27.18#m,
In-Ceram 65.88+8.89um, AWE A2 %
Empress 2= 59.78+26.84¢um, In-Ceram-< 79.65
+8.32¢m< ¥4 gapg 2] Empress 2 TA]| #o)
In-Ceramol| H]3] @& HALXE JeRUTE 2
ZAFE] AME Ha AF 2] Fo At dA o
(p€0.05), =AH FF7ol 2 HARYP =T A}
7F itk

Fu2e WARYEE WY A9 ¢, AES)



ZF, Xolst =AY A 3EE whg, AHES] A
2%, §%, 2%, Aol 33A Y TR et €2
A FEEABTG AF=AR HE Al 7tste &
Po) 2, FETATLE 58 gz FAHY
Ae v, ARTARE HE A 2-& AE]
95l B AH 3 &1 ozl @] Fojof &
th mEy B AddAe 94d 38E Al
Aate] FLI HA Pl AME HA A3} 38
e Ao g HE Fof AAAHEE S 2,
3 Aol FYAUA vERRTE o] 28 ZRE A
WEZ HAAF T FFS Fv= F=v FE3HA
ghotdl 4= glov} AJWE E3HA o] A9} Fiegel A
EQ) njgate)d TR, FF &4 Tl =AR
o] AAdAE T YF& FE A2 YA
2.16.29,30)

A2 7L =AY g gloix Anla gl
oyl 714 8% BAL AxrolBR Anjd S &
A ¥1 FEN AEE VM F de =4 tig d
T7F A&El gtk 3 TV 1ER Y
ARA RS Azt oo FEet dws] Uk
i 3 A $E5EY JAxd #8 dFe Fu9
Aoz vjwA s AP 1 9Jem Neiva 521
2 I ARz FAREE vlwEtgon,
Schweiger 579 A7 e £59 AR=A#e]
FAREE vindded, 2 F In-Ceram™} AN
2 2 AZE IPS Empress 22 257} vlssigvin
Buslgor, Mite®e AR=ATCE AtE A
39 H N FAHREZ vwsle In-Ceram
(1300N), IPS Empress 2(1650N)2}3 8151 .14, o]

5 & Atolel AL gldvta Eauste] [PS
Empress 2 A]282 %0 2 In-Ceram A1 28& o
AE F & Aola FF3H

Rinke %] 938 @A 7 2mm9 In-
Ceram =4 #9] == 1825 5Ne| 2t Harato
o, & AgedMe 289 T 2.0mm, F9 FAE
12% rounded shoulder HAFEHZ X|o} AAE
At AREARE AZsld ZFEE S
In-Ceram-Z 1694N, IPS Empress 2= 1823N22
IPS Empress 2 ZA#o] 433 £& F=E e}
AR, F 27kl BAAY F9A ztele %
t}. o] g A% A7} Rinke®e] Aol Hl3) In-
Ceram ZA#S ZE7t T WA Yehd AL Al
AN =A#] Ao AR BY 9] @A, loading
stylus®] W73, st5o] 7teiAle A4 R W, core
o) TA Ftel agln JF &4 Tl 7198 e
3 AZEY. AREA T AZe g AoRHA
Al A FA &9 AAR] St wE Ax
= F7VtAIRE 1o met x| oke] AkA| gkl BolA |
Aol At AAsfidel AR FAHe] ATy,
utebA AFA AT Az AsA i X oty

e ke A 28 AMLE =49 Ax X%
9] =7 & 13 X o}dAo] Zasttn A
o}

2 A Holk BB HAPIE hRE
shgo] 7l 2ol 2RUE AHDS W} ¢35
o ARRAA AAW} AVEAR 42 =A)
7} 2ReE 472 HAPIE nReH, 72

W A 2Eg a0 2B, €34, §F &

am specimen).



AlHe i, EARGS ABEA Holt A
9 WY St 2 PP YYD ol%
P o $00] Hug P Qxsgon,
RIS YA 2EYag 2ERICR

rlo e

e
T
2

Bt 44A #30NA nirt Atk AZE

E Ao AlHe] BHR g FAAAAR A A 0
2 $EHE 23}, In-Cerame &30} 0l &
g 728} FE =A) AlololA] 1L Ho] B
o, AR =2 UM 7120 EAsigen,
o]z g AR F2 LFu Folg} AR T
Atolo] A A oA AAL AT Rinke®2] Aol
o3, A% =AY FA, £ A=A B
BAZE Aol FHABA} ol =A W 7 E
Eol 27| BAMY 43S 74719, o]Ze]
o3t AT E ofy| gtk Hudch £ A
A 1PS Empress 2 lithium disilicate} lithium
orthophosphate®] ARAEo] 7143 w|AL2E
ol o ¥ Zxe 4L UYelAH(Fig.
8,9).

AR eA g g A 71 7124 B
& 71eEEAl 2 3l o8l s ExA 3
¥ HAZREE Yot gte Aotk FIAEL
NEREE 23T 9 A7A% AREARY 7)
AR 5 8720 NS} AXRe A%
400N, TX%-2] A% 600N°] Hesltta shsith.
ol MBATE VAT 60% 71 Z7)o|x,
HEAA HwFgHe F)7F AXFE 200N, +
A%E 300N ¥ L2 71F22 A& 7o)
o} o8 @ Axe AA Ul 72 §8 AAEHT 9
€ FAE AT EAHE A7 A
A3 Fnz A F Uhe B dFME BE
AGZAA 600N ol4te] HAH5g vhehfo] A2
EATE o4 A NG vRAFLE L TR AL
7189 A] FEAE & Ay} dAdn

B AYoae A B o, AuPes Aztg
IPS Empress 2 EAEE 94302 A48 &
on F 2P o] 83 IPS Empress 2 =A
ol i3 A7 6 o] Aasojol & Aoz Al
=220

o)1=

1861

oA Ay

614

V.2 E
F 2ol A2 7fetg IPS Empress 2 EA#T In-
Ceram SA S 247 1248 % 24708 A &3l
Bistite [ #& AHMEZ Haksle] 2 AZo] ¥l
A=} 7t A A9 75T P& AW 35S
7keted zt =B A EE vmdt o 2
S AES I
1. 24 =AE A8 HAAEe E )% v @A
IPS Empress 2 °] ©] 534 UYehsout, =
Tkl BAA R F2J3 Aol AT
2.7t 2AE AlHe] SRR AR &F A
ZAE, A9 HE A T HAYER 7
T BAA LR {23 Aol 7} YATHP(0.05).
o213t Axtd| ¢]3) IPS Empress 2 =A#2] 44
82 At AHE o] HAXF T FA
A G vX e Ao Kol TAlde HF A
A E Al8ofl ook & oz A8 H}),
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ABSTRACT

A STUDY ON THE MARGINAL FIDELITIES AND FRACTURE
STRENGTH OF IPS EMPRESS 2® CERAMIC CROWNS

Ji-Hyoung Yu, D.D.S., M.S.D., Yong-Cheol Kim, D.D.S., M.S.D., Dong-Wan Kang, D.D.S., Ph.D.

- Department of Prosthodontics, College of Dentistry, Chosun University

The purpose of this study was to measure the marginal fidelities and the fracture strength of
IPS Empress 2® and In-Ceram® ceramic crowns.

After constructed of 12 experimental dies for each group, ceramic crowns were fabricated on the
metal master dies prepared on the maxillary right premolar.

Marginal gaps were measured on the specimen between the margin of each crown and finish-
ing line of the metal master die by using stereo-microscope(SZ-ST® Olympus, Japan) and all spec-
imens were cemented on the metal master die with Bistite I ®(Tokuyama soda Co, LTD., Japan)
resin cement. Finally, marginal gaps were measured again.

To measure of the fracture strength, buccal incline on the functional cusp of specimens were loaded
until the catastrophic failure occurred by using the AGS-1000 D®(Shimadzu, Japan).

The result of marginal fidelities and fracture strength were statistically analyzed with the SPSS

version 8.0 programs.

The results of this study were as follows :
1. No significant difference was found in the mean marginal fidelities and fracture strength between
the IPS Empress 2® and In-Ceram®.
2. In comparison of marginal fidelities between before and after cementation, there was signif-
icant difference(P{0.05).

The IPS Empress 2 system was shown in this study that had good marginal fidelities and frac-
ture strength compared to In-Ceram ceramics.

Although this system was acceptable to clinical applications, the system still has to be considered
long-term researches about marginal fidelities and fracture strength due to the lack of data about
the clinical researches.
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